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BATTERY 

PROBLEM TO BE SOLVED: To increase capacity, extend life time, and enhance rate 
characteristic, high temperature characteristic, and safety of a secondary battery positive 
electrode material by causing Li, O, Mg to be essential elements as the elements 
constituting positive electrode active material, and causing Mg to exist at a Li position in a 
layer-like or zigzag layer-like LiMeOa structure. 

SOLUTION: Me is one kind from among Mn, Co, Ni, Fe. When Mg replaces Li, a crystal 
structure is stabilized in positive electrode active material, so that the desorption of the Li 
resulting from moisture absorption particularly or the mixing of the Me into the position of 
the Li can be prevented. Thereby, regardless of the high or low of humidity in a handling 
environment at a buming time or an electrode manufacturing time, it is possible to obtain a 
stable composite material and electromagnetic performance. Since Mg has an action as a 
sintering prevention agent, the coarse crystal grains can be suppressed. When the coarse 
grains are produced, structure stress resulting from expansion and contraction cannot be 
alleviated. 
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il0.2s£wgl. 15. O.0 0.2^v^0.0 15,0. 
7^x<0.S5.0.05Sy^0.25. O.OlSz 

g 0 . 1 5 c^mwrch . $ t-s ^ l < w , v , 

X. y, z{±^fl'?'iLO. 2gwsS 1.0 5, O.OOS 
^vg0.012. 0.75SXS0.82. O.OSSy 
£0.15, 0.05Sz=S0.1 ^crmMX'hl', 
[00181 *«fe0Mto^Mt-iEflBv^1*)K{iL i oMW-z 

[0019] 2|s:|6njcoft^'5:iEffi«5;t5!)«{i-^L i « 

M g , N i , M, N ^ o 2 $ ii ^ t o r , mim 

^tLXt;-n^Bi:mnL. «-NaFe02 m 

tiiO^^SbL, -5-c7)3cBltiOSwS 1 . 2 •C'^'>0. 
L<{iO. 2 Swg 1 . 1 5COIEBIT'$)0 . $<^{-aS L 
<(iO. 2£wg 1. 0 5«0iESIt'fcS. ED*>^t::<J:0 

< ^ 0 , ^rSt J; L i ^ .^><7j^ v-^-t 

V- 3 >-*i)ec D vviOll{±.-;^# < , L i ft*' 1 . 2 J: 

ISAU . 2 WTT'J) 0 , L < {i 1 . 1 5 liiTT'iP^ 
0 , $ ^l,zmt t < 1 . 0 5 VlTX'hh « 
[0020] tfz. M sfi:5:«i3-rvOffl{43t'S. JiifS 
tcJ:0^lJL^v^*\ 0.00 1gv<0.02OiKH-C- 



M*t<i±0.002Sv£0.015 OlEHT' 
3^0, $ibtcSjfeL.<(40.0 0 8SvSO.O 1 2£r)3iE 
fflT$)-g.. v<^flaA>0.001 Mgc7m^.*'3£ 

0.0 2 $r^;t.'!>*i-^t:{4#-ffi*%9'^^^X'^- mR<^i& 

a ti.»v(7Mi«iO. OOB^vSiO. 0 1 2 i7)IEIllt'3'j 
[ 0 0 2 1 ] i/L:, N i fi^a-b-r xCT^flti 0 . 5 £ x 

< 0 . s 5<7mmxh o , MsJi t <«4o . 7 as x< o . s 

5(7j.|EIS-C'<fj 0 . (^l.zmt L < 0 . 7 5 Si X ^ 0 . 8 

2c7Mmx'hh. xioji//o.5 ^m<7>Wj^. ^»jm 

jL<7)i^^i.zl±mv^ytM, ^5^v^frlt^^i^t&•9- -f 

V^ xo^liti 0.75^x^0.82 cOSgSlT-\tj S , 
[ 0 0 2 2 3 MtiM n , Co, F e ■/)^iVm^'£i^^^zyt^< 
thimx\ y(rMUycM^M, tkm^tMiz X O^mM 
i\ -e<7)^lI{i:O.O5Sy^O.5T'^)0. MiKfi: 
0.05SyS0.25 cOIeBIT'^Pj 0 s $ ''::.(caS L < (i: 
O.OSSySO.l 5<7)IEISt'?)^c y<?)<i//0.0 5 

^^limi'Zinfh^^ f'fummK; t^c»^^^i4t®< 

0. 5 ^fS;i^%^lct,^a*^(RTLTrf4 L.<^->'-». 

mt LV^y CDliiiO . 0 5 ^ y ^ 0 . 1 SC^MMX'hh . 
[00233N{4Si, Al. Ca, Cu, P, In, 
S n , Mo. N ta , Y , B i . B-J}>i^>Mi£iXfz:!^--'^'< t 
i> 1 mX\ tJ^l<USi, A 1 . C a . C u . S n , 
P . In, Bt-i^^MlH\.fzy^< t 1 ST-ctb 0 . $ 
tCllTa t<{4S i , A I . P. In. Bti^hMl,ULfzdf 
ts:<bi>-imx-h*). mhMtKltS i, Al . P. 
Bt'f-:,mi£ixfz{i'-^^'<thimx$)?>. zcoffi{4yc'S-1*; 

m. mm^MizxK>^m'^, ^cr>mmiio^z^o. 

.2 T fc D - ffl^ I, < {40 . 0 1 i z SS 0 . 1 5c?)|ii|ait' 
0 . § L<(40.05gzg0.1 5^«EHt' 

z<7.)ffl*>0.2 ^m;i^%^(c{43^«B#Cfc{t 

1, ^z(7)fii±0. 0 5^SzS0. 1 ScD^MX'hh* 
[00243 (2) itz. 2|s:?6BB<30m?ffifcJ:t<^IE®4. 

-ffistL i „Ms„C o,N,02«ILs N{4N i , Mn. 
Fe, Si. Al. Ca. Cu. P. In. Sn. M 
o. Nb, Y, Bi, Bil)^^Mi:£tLtl'J'-^j:<t{>im^ 
jS*)L, w, V, X, z{4-?-^I-fn0^wgl.2. 0. 
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001^Sv<.0.02, 0.3&'x<.0.S5, OiSzS 

0.2Sw£ 1.1 5, 0.002SviS 0.015, 0.7 
Sx<O.S 5. 0. 0 1 SzaJO. 1 5oaElffl-C'$)'9, 
$<-:>(cMi t<{iw, v.x. y, zii-ri-t-ciiO. 2^ 
wSl.05, O.OOSSvsrO.O 1 2. 0.75SXS 
0.82. 0.0 5gz;S0.15 crMMX'hh . 

< t X\ L i iOfaSlcM g ^fff^E-r ^ o T V ^ 

I., 

[00263 2is^B3<55ff«^iF.®V-iri!ftl®{i-«i5CL 1 „ 

M g„ C o, N, O2 T^FSill, t^O-C'^^'j-C , «^i?f3t 

. !k^^uMmcr>i^mx'-m^iti-i>m^hh 

±t L.TA-:^fHSrifi#L, a -N a F e mm. 

X O^-SftL . 'fcT-^iEiilJi 0 SS 1 . 2 -C-3i€. , m.t I 
<{±0.2aw^l. 1 5OiiiEg-C-$>0, $^>tcMiL< 
{40.2SwSl.05 & , HP <t 0 L 

i >cO-7-'-f ■< >':J'-;*U-v-3 y;6>*e^ OwfOlffiti: 
'|v$ -n'^-O . MmizJ: 0 L i 4i!-ycr)A 
3 W/lfiC 0 wcrifKi:;*;^ < . Li S^/ 1 . 2 i: 0 

i> ^ V ^ t MJj)c<7)igiiT'±it^ ^ Mffi! A^ig f I: 'J f- 

. fb -7- ^/ fc)m±smmt>^ < o r 

mmtm.iit>Lx. ot<n,m^imx%^j:\\ ^Mko 

(Dmf 1 . 2 WT-C'S) 0 , L- < tS 1 . 1 5i;AT-C'^ 

0, $^.(cffliL<{ii.0 5i.::iiTm-?.„ 

[00 2 7] Ms*2:^i?f vcOfiii^Cm.^jScm 

ICj: O^iilt^l*:*^', 0.00 l£v<0.02c?)|ffiffl-C- 
c?>|'), Mi t<«0. 0 0 2SvS0. 0 1 5 c:)aEiHT- 
h^: §^j(cM*L<{40.008SvS0.0 12c?5.^ 

ffl-cib^. v<;o(i*>o. 0 0 i*iso3^, M gcos(>m 

.»l-tt*>®<, ^fitfSTL. i!!Tit<^-v^. ^fz, viD 
li*»0.0 2 Sfi 

ta*Lv>voii*>o. oossvso. 0 1 2co^H-C' 

[0028] tfz. CoftSr^ip-fxcOfSiiO. 5;Sx 
<0.8 5OiEffl'C'^b'9, L<{40. 7Sx<0.8 



50.ifEll'CJpj») . L<{40. 7 5Sx^0.S 

V^x(7Mii 0.75SXS0.82 <D^X'$)h, 
[0029] NJiN i , M n , F e . Si, A 1 , C 
a , C u , P , In, S ri , Mo, N b . Y, B i . B 
*>fbSm7^-'i'-^.-< t h 1 mx\ tit L < (i:N i , iVI 
n . F e . Si, A 1 , C a , C u . S n . P . In, 

UN i . M n . F e , Si, A 1 , P , In, Bi}^(^M 
ilixtziii'^j: <bi>l mxh , ift t nt L < (4 S i . A 

1, P.. B^j^^.mi£ixf^i!^-^<bijimx'hh, zoffi 

itym^m, JJcm-lt^.tJ: DISfM-f, -tOlgHtiOSi 
z&O.SX-^iO. M^KfiO.OlSzSO.l 5 c^) 
mBX$>^. ^^>(cMiL<{40.0 5gzS0. 1 5(r> 

^mx'Sb6. z£Offl;{>so.5 imx.^^^iziiymrm 
(^m^ mf/'dimi-i>fzibm-m'i&Ttxnt l <^j:v\ 

[0030] (3) $(:>iz, ^^mc^MmioXv^iEm 

{4, -fSs^L i«Mg„Mri,N;,02(fIL, NJ4N i , C 
o. Fe, Si, Al, Ca, Cu. P. In. Sn, 
Mo, Nb, Y, B i , .Bi}^l-:>mi£iltz:}f^"<tij im 
imhL, w. V. x, z{4^n-eilOSvvS 1 . 2, 
0.00 ls:v<0.0 2. 0.5ax<0.S5,0sSz 

SO. 5 com^mio-t) •cyr^^ti^^m-^mm^m^-^^ 

ZbinWLt^&.mtLKiiw, V, X, z{4^-it^ 
ilO. 2 SwS 1.15, 0,002SvS0.015. 
0.7ix<0.85. 0.01Szg0.15 comMXh 
''X t5<blcMS L<{4w, v.x, z{4^nmo.2 
SwS1.0 5, 0.00SSvg0.012, 0.75S 
XS0.S2. O.OSSziO. 1 SOiEElt'S)-^. 

[0031 ] ^^mc'mm'^'iEm-imwiiL. i coaffltc 

14-f-C-?^^//, :§II^(C(4L i{4MRg<7)j,^S-C',^StU^';7 

BitLW<, ^c^M^. WL^^mz^-oXS-^tzi. i& 
\i\X^h±^\^mt^Zbifh^. UpL. Ztih 

LiMeOa 1f3Sl^t(4K Oa^ilT{4*D ^^-f, ct) 

< ii-<:\ L i c;y{iLmizMgmi£i-mmi:b^x^^ 
[0032] :^%mc^mm^j:i£mimmi~m.^L i „ 

'liH{40SwS1.2 T'^)"?, M*L<{40.2SwS 



(S) 
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1. 1 5iOifGfflT\t)0, $/'3tMiL<{±0.2iSwg 
1 . 0 ScMWXh^^, mhTtmzX 0 L i -f ^yc)^ 

ticmtw J: 0 L i .5l->'<0-< y^-;^ L-— >- 3 "9 
wc')ffi{i:^&<'^^'. Li ft// 1.2 i Oi^i^>:Mli!c 
f )iaS-C'^fi5ii-^ ^BS y f--:? ^.^^Sgfb U ^ . ^BsifL 
•J f--^ ^=5: hV)§il^llBg!r^A>r5 < ^ 0 f r ^ /J:*'? . >! ixt> 

2^XTXh 0 , L <{d 1 ■ 1 5\ikTXh 0 . $ ^>tc 
M*L<t±1.05 WTt-;^^. 
[00 3 3] t.fz, MsS-^r^htvyMmiifCM. IfiM 
tc J; 0 S:i)J L =5:w»*v. 0.001 £v<0.02 cTjiEIS 
X'h 0 . L<{i0.002gvg0.015 CO^IB 

-c-.tj 0 . $ r:.^zmtt<l'io. 0 0 V g 0 . 0 1 2<7) 

«ESIT-i?.>'2.. v<7)e*i0.001 ^piT)^-^". Nlscr>mM:i}^ 

^^-^m^ti-f. m-^^m., m^-^nmizi^ii-i,^-^ 9)v 
//0.0 2 ^mx.hWMz\t^.-mm^hivf , mspy 

i&^-^mffl^Mi-hfz^'U&.fmTLxnt L<ts:^^. M 

SiLA">v«OlB<S:0.008gvgO.O 1 2<n^^X'h 

■5) ^ 

[00 34] tfc. M n M$:a4^>t xc7)fl{i 0 . 5 S x 
< 0.85 CMmX'h '0 , W.t L < {±0 . 7 S x< 0 . S 
5COm^X'h'0, $ L <{±0 . 7 5 g 0 . 8 

2iO$EH-eS)^-.. xc')ffiA>'0.5 f?S.{i:^ 
L<f&TL. *fiL<^rv\ xc^^fi/ZO . 8 5 J.:A 

xcJ-Mfiti 0.75^x^0.8 2<r)mMX'$>h. 
[00 3 5] N{iN i . Co. Fe , Si, A 1 , C 
a, Cu, P. In, Sn. Mo. Nb, Y. Bi, B 
f}-*him£ixfc'J'-^^ <ti>l mX\ L < (±N i . C 

0, Fe, Si, Al. Ca. Cu, Sn, P, In. 
B jMti'^i^^i^l'^'S: <ki>l nX'h 0 , $ f:> t:4f * t < 
{iNi. Co, Fe, Si. Al. P, In. Bii^i^.M 
mxfz'^i'ti: < i: t 1 0 . « LKT S t < {i S i , A 

1, P. B>?>M^,}|i{±-tL3^c^i'-=5r<i:^ Iffl-C^^o z^O^a 

>.i-jm.m&, w.wm^zxy)^m^. ^owiog 

z^O.S-CM^O, S*-L<{40.0 ISz^O. 1 5 CO 
^mxhn, $r,tz|S^L<{i:0.0 5gz^0. 1 3(7} 

cDffii. -^fflj^^'ajJi-r fzihms.m&y l -c *t * l < 'S: ^ , 

SgtLV^z<Ofim0.0 5SzS0. 1 5«0IeH'C$>-&. 
[00363 ( 4 ) 3|s^HfliDlirl!>fcJ:t^IE®{4, 



-£i5<eL i«Mg„Fe,Nz02 (jflL. NiiN .i, C 
o. Mn. Si. Al, Ca, Cu. P. In. Sn, 
Mo. Nb, Y. Bi. B*^6gi{mfo:^i'-^-<i:*>lS 
^mhl-. w, V, X. z{.4'?-il^'ilOSw£ 1 . 2 , 
0.0 0 1 ^v<0. 0 2. 0.5sSx<0.S5, Oaiz 

iO. 5<?)!Sj^^*)-t)t'^^$ixl>1i^8S^I:ti5rfflv^&c: 
i:l-#iSfc-r'S.. M* L<{iw, V. x. zJi^tL^n 
0 . 2 Sw£ 1.1 5, 0 . 0 0 2 S V g 0 . 0 1 5 , 0 . 
7£x<0.S5. 0.0 ISzSO.l 5(7)iEtfflt'^'> 
0 , $ A> {^Mi L < {4 w . V . x , z M^iX^iX 0 . 2 
gwgl.05. 0. 0 0 S^vSO. 0 1 2 , 0.75^ 
xi0.S2, 0.05gzS0.1 SO-ymBXh^i-. 

.[0037] -■^w^m¥mt^'iEmkm''Am^ i <^)im.i*z 

< Li o-i^mzU S5'ji#fti-S:fi3tSr i: -^T 

[0038] ■^w^<^wmti:im^&^m-x-WL^i^ i « 

Mg^Fe^N^Oj X7r-^ilhh<^Xh->XL i^^m. 

i-^-fvromiximMM, wsMMi.zx^vMmi. 

BItiOgwgl.2 X'h^'). M^L<{40.2SwSl. 
1 5 COmmXh 0 , 15 ^> t^Sli L < {4 0 . 2 g w g 1 . 0 
3(^MWCh'6 „ flP toxemic J; f; L 1 ^ :^yff)^ < ^ > 

J; y L i A r^ycf)^ VcJ^— a y^'^B^ 0 w«7)^g 

. {4::'sS'<^'l-<. Lifi;^il.2 Ji'Oh'^^-'t^^^comn 

mt^mm&i^m^^m^zmmi-t^^mmb^^Lx . o 

jfc < * f^iSfr t ^ V ^ , ^ 3 ^ < hfzihi^Z 

-CJ> D . Mi L -< {4 1 . 1 5 UTt* 0 , $ '^tcM^ L 
< (4 1.0 5 OTT'^)^, 
[0039] tfz, M gffi;$:a.-b-rv<73fii{45Em. 
J; D^Dj L^■v^*>■, 0.001gv<0.0 2«0^H-e 
h'O, Mi Li<{40. 0 0 2SVS0.0 1 5 cOSiiBl 
-C'S>0, $Jbt::M*L<{40. 008^ v^O. 0 1 

SeHT'?)-?., vo(s*io.ooi*)iii7:)*s-^, Mgco^j-^y^^' 

A^O. 0 2 ^M;c-g.Ji-^t::{4#-ffi*ft#'bn^. ^fi^O 
ffl^Lvwi7;ffl(40.008gvSO.O 1 2<r)WMX'h 
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[0040]*/^. F e Sti^h-r x<7.)fS(i: 0 . 5 £ x 
<0.8 5<rMmX'h*) . MltL<tiO. 7sSx<0.S 
SCMMTty*). ^ f:,l,zmt L < tiO . 7 5 ^ x g 0 . 8 

I, ^xOfiltiO . 7 5 S X S 0 . 8 2<^}mMT$>h. 
10 0 4 1] N{iN i , Co. M II , Si, A 1 , C 
a. Cu. P, In. Sn. Mo. Nb, Y. Bi, B 

0 , M n , Si. A 1 . C a . C ti , S n , P , In, 

fiN i . Co. Mn, S i . A 1 . p. In. B^^i^M 
iiii^ci!'-^jr< bhl mT$i 0 , L < S i . A 

1 , P. B jStt-ilfc^J--^- < .k t 1 M-C^, -2. , z ^^>(iS 

zSO.ST'AO. IBi KJiO.OlSzSO. 1 5 

IEffl-C^)D, $f"ptcM^L<{iO. 05^2^0. 1 5c0 
lEffl-C-fc^. zc7)(it^/0.5 S:t2/:i3%6S:{A5t;i5«B^ 

M*Lv>zc73fl{10.0 S^zSiO. 1 5c7)4Effl-C'S)-&, 
[0042] 0'1Ji.{±'ratU'y;{f-;K-4^- 

- h , 7"-?- U- yA-^'^^- )- . h'- V Vf] - ;K.^— h , 

f - /I- XA' 7 ^ ^ V' h\ 1 . 3 - ^Sf V ^ >- , 7i-^fl 

hxh"j./i^. -vayi^y. ^ifv-^^f-yi-, ij-:l?;><f- 

l-Uxxf/W, h'J^ h^>'.X5'>'. =J:&^Vyymm 
fsts, j/^xf-yl-x— 7^;t-, 1, 3-7''ayN°>"ff;H->'. x 

1. 2->'xl-=3r>-x^'>\ i?^^, slii^^cOVNny 

<7)^mmmt mz.\iL i c 1 04 , lib 

F4. LiPFg. LiCFaSOa.LiCFaCOz. L 
iAsFe, LiSbFg, LiBjoClio, LiAlC 
U.LiCl. LiBr, Lil. (K^imiBi^/U.-KV 



■)V, 'v^-'f 7 a o 7"n y ^: If J: "9 SSJfiXT'^iJ^' 
[0043] .mtHiJi., ryi.-;^ U-^W,-^ .^>-^wri*H<j(c: 
iiS;cffi-C§S!fl!l®T'(4.. i^'5>7T-<h, ,^.:})-Mi?'7 7T 
v-3 y^MmmMm, ;KiJT?"jaxh';;u^^ 
;P 7 U A r a-a -./L'^FcSS'W?} , '-K 'J / > 7 7 x::: Ix y 

)vayy^t-^m. z.i\.hcr>^^^B%m\'&'(m., t.fzim 

T-'Jy. /-t^'UT-trf-L- y, >xji-y ^ v-it-^mwmw. 

1*«:J^•^^^^^P^. Li^FejOs, LixPesO*. Li, 

WO2. wifeiiib . IVb, vbmfE'T-^^tsmit 
^j\^--2yyit^m. ziL(:.cr>-4mmmw'Mtb 

[0044] :^miM<7)-iiim'i)iz^-mm^^'^mKi:mmcom 
m±. »{cpj?s$i-i<irvv^i\ mm.y-h-'<v^y. ^ 
yxts'-^v^y, 7it^ y h.'ivay. y— i-gv7— r 

IS-. =j-h-p.x7;i-y^^. ^yf-'^^'-s 

i^x-^s-. muxft. m^i^iR}^. sMmmM. n^y 

i^-A, ^^A:^3^ls. ^^'J^-K. vs-.y:?T-y7^ 

x-7'H7-r. 's /H;j^y;^f-W'^. m 

^7- y y ^ , V N y 7=' ^ y — ^ , d^- ? y';l C D , h'r 

-7^ym-7-l'yi^'. :^^j5fev^f|. gfeiTI^. I^^^gl. y- 
AMfl. rcA. D-KnyT-'-f ->3rh. E)^ 

mil, glOm. m^iUm, :?Vl^7;i?-h, 

[0045] *#|BH<7)iE&S!Hi® ^m\>^i:Lt^zx<o, 
Wi^&ft. ^m^it, ^mm.mizt5if^7&mm(oi&r. 
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a^jEmmmmi.^ «jf-'>i-<oifA. fl«*>??^^-w4^^ 

"Mi L i c.)fiLilt::M z'fj^W^ LJtlSjtSrl^o t V^^ , L 
i (i 1 filli-C-fcS*^^5 . 2M«0M g//L i oeEicMflSi- 
^> i: , Li O^tS^-.'S^J^'^RJc t , ^ O 7-/^ ^ I ^ ^-li: 

[00471 -jffm<r>wm'^^<^'^^^^^'^^^^^^^^ 

IH.tirS-ftStci:b<-t . 1 0~ 1 0 Ofgi < . 
[00481 2|s:?&0BcOlffivi5!fi!)!H{i: L i ^^)aS(cM s-f)^ 

-ftst/^ec <;>'5r<.''(tr7-W o L i M e O2 (iL i *%i 
e <7> 1 2 L-Ac: L i 0. 5 M e O , i "Cii L i Jf S: 

o.sMeOsi^^i^S^^t-L i fMm-f^'c 3fffi<7)Me 

& , t L < tiv^^^f ^Jl^^fll itSr WfO L i M e O 

[00491 *l6BflC)iEflSJi!fS!I«t'liL i iO{£StcM g 
$r mm S -ti- S C i: ( c J; 0 . O (c^ A $ txf^iETLA' L i M 

iltcio'C, Lic^JKilSfCf^^i^^'WIt^ix^. S'o 
O (c5^A$ix/dTW>Olc^.)«-l^-^-f?§rKT$-ti:S 
. m(Hf^;S(7)itiU4 WcOM e fmM LtzUemtO 

mt<^)3\f}'&W\^-^^^i^*^X't^' ZiHZj^-:>X.^ 

L i 0. 5 M e Ozjb-r, L i ^I^Jii^-tirJ^c k * <7)llX^>6f3>cte 

t:pi5'J$ix^. 

[00 501 :^nm<^>iE.mi^m^xw^m.miiZ}nf^m 



L < JfUiTiiJ $ix. m^^ti'^^^izMM^^' . 
[005 1] ^^tigcolE^rS-ir^il^fiL i c^jfaStcM g*s 

J; & L i (^nm"^. L i OtiM^i^^M e c>ilA 

[00521 $ ^^(C, M ri , Co. F etiN i izit^X 

UlilS . M g . Mo, C u , A 1 , C s . Si (lIEtirS 

t5(t 3imESr<ftT$ -its ^f'X't ^ ^ 

• [ 0 0 5 3 1 B . P , S i t,^ .7^>-4^@*>'^t5 

/ii/x j:ix/':>i7jg}i4ic4; y)iEmimmco^^^wmMm 

#^5Eft§-tl:-S.v:fc*'-C-Si|.. Ca. Y. Nb, Al, 

Ms, B, s nmmmii^,^-/)HS:<.'SkimtLx^M 
{z^--^i-i,fz>^K wii^^tfmzmi. ■jp-y^^&^ii^X' 

ti>. tfc. Si . In, S n . M g , C a . B i tC j; 

[00541 
[^B|li7-j||iSi7)fMl 

KVcWm 1 ) jE®1^m.»Ji: LT, L i OH , N i 
(OH)2 4'tci o)Bi-i^?o-JOC oSrJ*i;t$-ti.-/:;N i o.j c 

oo ,(OH)2 ^fflVMT, L i N io.9Coo.1O2 

figi: J: 0 tCtlslM L . Cix * A r Wm.^Xif--i^ 

' m4'T' 1 5 0 r t' 1 li »Jt L , * ^> 4 7 0 r-C- 2 h « 

f^' LT'jf*- ,720 r t' 5 0 h Mrs. \^x^Wim^\%fz . 

iF47k¥MX^[5]tlT§§® (RINT2000M. '.;>!f^'tl:^) 

- CCIR D ttit-C , t <7j|f M*r jSlit h ^w**)*® S: V 'f 
7 7-<;UAr'S-:-^>:. -il^. BeJg*ri^tt!^^rv?&f-A' 
>VN'-|*i{:-fe >y h He t^*^''?> , 
7K5j^coSJi?^S'Mltcinii.TSi|^L/>. 'i=moii2 5 0m 
A, tHJESOkV, C u KafaW.S:fflV\ 2^'AU5 

— 9 Odeg.COSESl*:. Xir yriiO.O Ideg. , It<ll8# 
1^0. 5sec iOv^x rxdf ^ yr-SIJ^ L 7t o sSTJi s 2 <9 

i^, iRi)5ESixfct&^.^ei!ai:cos2<9 t<OP^I0C$rja/M:«i£ 
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[00 55] (Jt»i2 ) iE>mmc^)}mt tx. l i 

OH. N i ( O H ) 2 f^lC 1 0 im-7%<?;> C o t 1 W,l-%cr> 
Ms'2:it?t$-»i-7tN io.sCoo.iMso.oi (OI-Dj Srffl 
V-v-CL i N i o.osC 0(,., Mgo.oi 02«iljS;.>:^-^ J: ^ 

■CMIiSt-l BhM^L^c. ^ii^imi?lifim4'-C']50r: 
-C 1 h Kt# L . ^C-AZAIQ W 2 h tT^^m. 7 2 

>v N'-f J-c^[rnii;^ltffi3tim7k^SX4f [Ml 
W^S (KINT2000Si, ar(jHfRL/i. IxCft^ 

A r ^-n-rxK y ^?.Xr|u'C:^-^ X7K;i. ^-'-tcIK '9 W^t 

•y h L , He :ff.x^m Lts:fj^ h . '^%^W)y\(.'j)-(:r)^:M'i 

mmznz.xMmtfz. 'f€oft2 5 0niA. mw±5 

OkV, CuKai|Sj^.S:IBl^, 2(9;^'l 5 — 9 Odeg.« 

.^Sli'. Xf-'y7"iplO. 0 Ideg. , ftilWfSlO . 5sec CO 

iO;i#:tmST^!)^ t ^mULtz, 121 1 a!Wt&^5g 

[00 56] mmm i ) iEffi^t*=tcorji>^ii: lt. l i 

OH. Ni(OH)2 tt't;:.! 0][E-r%C)Co^#i?t$-^7'c 
Nio.9Coo.,(OH)2 . m/UsWO)^ ^ffli^^TL 
i N i „. 5, C o 0. 1 M So. 0 1 02 'J^IMi: J: 0 tciiM 
t , C ifi S: A r #[i^4»-C-d<-;l^ 5 ^ ISffl t T 

x \ 5 hM-^ifc. :ihimmmm%4'X'\5ovx-i h 

UnL , $<^jC4 7 0°C-<:-2 h»»L^>m, 7 2 0'CT' 
?gf-^wW^OIal!fe,*^llfis5S:i«f-:f7i<¥MXi&ini*f^S 

}fp^TiiJ5eL/c. 1i=m?S2 5 0mA. f€ii5 0kV, 
CuK 2<9*«1 5~9 0deg.<7)SgfflSr. 

Xt- -y 7liO . 0 1 deg. , l+iiD^^ 0 . 5 sec <OX-r y 7° 



ig(^;cos2^^ t(^)rmiM'h-m-mm'^xm).i, 'im 
fzmmmiit:ij^BX\ « - n a f e mcommsik 
mk, ^^-T*m^>7^-r . imm i ac^" 2 1 imvx afin 

[0057] ( mum 2 ) jEmm^^mmt lt . l i 

OH. Ni(0H)2 4^1:1 0J!^7-?'fa(7)Co2:it;t§-ii-/t 
N io.gCoo.i (OH);, . RX/UgiSH), ^fflvrCL 
i N i 0. 9 C o 0 . 1 M s 0. 0 1 O J crMl^t^xh X d tCPlM 

-ei 5h?al-^L.f^, clti*rfig^-#ll^i:|3Tl50"CT-l h 

L , $ '3 (C 4 7 0 'C'C 2 h Un I fz ik . 7 2 0 T:^ 
5 0 hM)?£ L T lE&MW^^/::. Xiaiiil!)fc73}ll1g{.t{im 

(R1NT2000S. 'J;^^'th«) ^fSfflLfc, fiC1?l^ A ri?" 

a Hi , B e mitmim^m-^ y > <-F^(c-t y i> l . 
;c X m% \Sfz , tmim 2 5 0mA. mm±. 5 0 1< v , 

CuKa$g}!Si5:fflV->. 2 6>*il S'-Q 0deg.<50$5li^, 

:^ 7- -y 7'if@ 0 . 0 1 deg . . ltilJB$IS1 0 . 5 sec OX -f -y 7° 

>i-IS-Ta!#S:^ll<«67t:. Xlilini!Jf;7)SMfcS:^J: D , 'i^shtx. 
fzWmWk\t-f0^^BX: . a - N a F e Oj 

[0058] (i:bic(51J3 ) 02 t^LTt-t/l^^ffioTU 

mt LxttmmiSi.'i/2CDm^t^-<A y^-t lt^ku 

7 >y fli t':^ U f y!^* S: 9 3 : 7 tfOfifiifCII^ L . 
4 . 7 ton/-'cni2<7)E:^-eit@ 1 5 mm, JfiA 0.35 mmcOr 
-f x^^;«clc^nE)5!<;IS L?t:, cior -< x^c^-mw^-^ :ty 

Xy\'-y^-^it (E- 1 0 30S. B3it±i5) ^fflV^T 
P t-PdS-^afftJ^c. ArXfXffiiO. 0 2-0.04 
torrt\ JfcmmM{i2 0mA, 3KmD#^«>t®-C- 1 5^ 

V -mm ^^xmm^'^x. im^i^ ■yh23bLfz 

t^. T^X^ <7mmi>ZA g^-X h 2 2 SrM^ L , $ 
tcSi^2 1 1 bxm^ 3 3 i^nycDmjSC u?I*:Sia 
;lf X f-i^ y 7 -f ;l-'AO$6i^BK 2 5 T'ISo /cX 
7^> PXJiM2 4 ^^J3(^^-C'0 . 5 ton/cni2 cr)E:n'S:mt 
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mttiyi hy -o^ <■-> l -c ti^ , 
wm. { - 1 9 6-c) i')?Ew-:-^) , xmm.^^t.x'^ 

—^Wctah i :5 1 B#R?11t1(igfr.") 1 k H z (/y^^^^MK 

7-fS2S-$=:{itezaiHJ.tte < . 4 OX:(c*5V^-C<iO . 0 
2-0. 1 S/n.i:fRV >„ t^fi. %Pr^m'^<r. <ry\my 

(/ , 5 0 "C-h^ h - 1 9 6 (■• oy^ 1^ JiilitI »"C iEt-*) 
0 . 4 O'Cfi^h- 2 or.i'.nii'SfEfflt-fci i>IET-*> 
■5) . 

[0059] 3 ) y 2 CTs L f^-t /L TiU 

LXm^mi 1 ti:^ v-f > r- >: L -CHf 'J 7 <y^L 
b'-lJ^^'y^ftJlS^r 9 3 : 7 (J'.jSiftJt'Cirt « L - 4. "ton 
/''<:m2 'CIS® 1 5 null . if 0 . 3 5 ranii7;-f < 7. -1^ 

CwiuJEfiicgl Lfz. vi i7:)r < 9 <^)¥m\ * -f ^1" >'^- ^ ^° 
— 5^S(E- 1 03 0M, Eli:t±^)*:ffl«'^TP t-Pd 
^WMLtZo Ar ;^/XJE{i0.0 2-0. 0 4torrt'.. jKC 
€«?j5l{i2 0mA, ^n»m^^i^xW\X' 1 5^^t-S^«. . r 

i^TBXOP^vvc, Iffi'^U-/ h23 1 L^tf^, ■r-f.:^^' 
<r)W^{,Z A g h 2 2 M^R L , $ l^S^?- 2 1 t 
t-CWS 3 3 ^7uy<r)%%%C umSrffl^aitrioii-- -i' 'J 

2 4 ^^t5lJ^T 0 . 5 ton/cm^ ffMh ^: Jfl X. T 4« jh*^ L 

— h 7 /l-A 2 6 (cufflt:: LX^^f-. f^K^LXWM^ 
^WMLfz, {Ril^Mi5 0°C/?)^fl.M*SSS?a^ (-1 
9 6-0 cn^X'h 0 . iSiriomi^SP-i X-n-i^f^t =5:^ 
J; 3 1 H^fam-^fi-i^ 1 k H z o^tc.ifi.m)l^Mi^hfz. 

•mM>i^< . - 4 0ri:iiD>'->T{i: 10 0 0 S/mtUi 

o/&T-hK SO'-Ch-^i-j-l 9 6X:<r)\^^m&\,Zi6V^X 
nX'h 0 , 4 O'Cift^^j- 2 0°C«Ojag$ElllcfcV»T 

[00601 (^M0ij4 ) jEmm'^t i^xmm^ i 

Wfldr ffifflL Clixi: . ^s-O-^-, 8 5 : 

5 : 1 OiOSfiJfClfb^L. ^#/Vii7t-^3'l2r;¥$2 0// 

JtaKW**2 7 0 mVs <0>-JSla^S^rfflV^3t. V 
'J 7 'v -ftt'x 'J X >- Sr fSffl L , N - p< f-^l— 
2-h'DUH>' (NMP) [ZPyDF^MW^^-^tcfi"^ 

f^cT)^^*:, SO*C-e20#|ia92*St-CNMP2:lS?6$-ti- 
tz\^. 1.5t.on/cra2 <7)E:»3TrV^ L - SSI^J 1 2 0 
r-T 1 6!^[lfI92*«L?t. IliSTfiJi 1 - OcmX 1 . Ocra 

x\ ^^m^-mt 2.8—3.1 s/ci# <r)^xh o . c: 



ffm<Drm'm.sim 2 omg-c-f:. s , 

(006 11 5ESjigli?^{iI14 {::^ t/>mRKT'.7.7^>v 

|?g§4 7(cf5gL-Cffo/^. -L';U{±, m^t^-^^lxM 
T^jAr^-'a— ydt"-/ ^X'+'t\ XT"->-Uv?.«gM (S11S3 
04) 4 5, -kzJ^V-^ (-if'Jx^V>'iJB[til!l) 4 1. 
t'r4S(L i ^S) 4 6 . ■ty<U-:S'4 1 . #!i?mi(L i # 
M). 4 3. •t.''N-l'-:5'4 1 . IEfii4 4. -fe.'N'l-— 4 

'ik. S|S^4 8*'tfi^t T;^?-5>X5^Sg4 7rt{2TOL/^, 
^,ys-l^_^ 4 1 tiE®4 4{d-r*6^fifM4 2 $r5t^C^ 
Vs§-tt-/>. m?S4 2i:L-C{i. 7^7 -rfLU yagUf-^ 
J^tWWcl ■ 2^'.)X-f-^'y;^7-'t>■1^-^i:i''><f■^^-^ 
-;M^-l-mi^«{^J:-''C. Li. PFe cmWin 

)gO . 5 5 in A./cni2^7)^-5g^T--.TESS1'^JM 1 S ^Z%\ LX 
-7E<7^^ft(5 0. 100, 150, 200. 22 Q. 2 
50mAh,/g, 2 7 4mAh/'g) it-^€t, 11^ 
Fu^jht^. miSSrlROtBLT, 1. 2-iy^h^>:L9 

yA^xio^mtrnk. w^Lfzij<7mmi-x . xis 

iniUf^JlJJgLfc. B15lCc|iil*S-T56l5fi7)^tl:Sr- 116 C 
a!|i|!l?g^.^ifct)lrtf •& cWtS^^^y^jlgf ( c/a > coSSft^r 

[ 0 0 6 2 1 -:fr. IEaM#4i: LXmmm 1 ^7):Mf4*r^ 

fflu. ^msiJi: Lxm^ii*:xmmt tr>-i^u 7 -ymt'^ 

t*\mx''5 OWMMk. 2 0 j(ii^.)TA-5?S<?DWDBt:: 

[00631 %mm^t L -C AiiM«{J$r 9 3 ffiffl:%. 
36^^"!^ LT/'KU 7 .y^l;t'x'J7-'>'*r7fifi%sl^^L^c-^ 
SiJarfflv-*, W^?>Ot-'-<^yMmcmMz:mMl-fz. lEftM 

1 5 0 'C-C 5 H$rBl^2£^^i L 3t . m 7 (C^^Mfilt-t J: ^ 
m?lllfiJ3ti^-CT**-t. m^^att'-K'J rnf ^yig-t^N- 
^L-^Y 1 $./i-t-CjE-S7 2J:ft®7 3-2rfSlit, -ii 
Sr ?ia^«(Ctf lig L - TiV 5 Mc?)®!!!* 7 4 ><zm X L Tti . 

3i ^ V ^{i^mi*JM 7 5 l^itfti! LX'yB-h-thZ.ttfi^£ 
\ ^ J; a (::Hel*ttf):7 ^ ( y >- ) 7 8 SrlS 
ffi L T J[> 2. , :ttti4ifJ^ 7 6 {±'5?l!ift 7 4 , stW^-f- 7 
7{i«jt!irtM7 5(cimgL.^c, iTt, «?l!ll^^7 5{C{i 
(mJiSiiBlT#) 7 9*^'ifM$ix. 1 0%m^Xt(r> 

(i 1 mol <7)L i P Fg 5: 1 U -y V)V<n:r.^V yti—if-^^ 

KlOf^ttTffigl 4mm, 5 OmmcT) 1 4 0 0 mA hl^ 

MymmmmmimLfz, mm 1 4 0 0 m a-c'4 . 
2v ^T^ijii-c^mf^. 4.2V Tsieffsa^mii^s 
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mU.. 140 0mA-C-2.7V ^TmMt ^^^mMifX 

mmDmirr^^ i4oomA-C'4.2v tx-jtmi, 

fc. $^>tC. 14 00mAt-2.7Vi-Ci*mL-, ^lil 
Srmm-BStfO 1 0 0%^^ltz=m.t L-T, iEite^K 

0 lii IX I. 2 - I- =3f- >-x .5' >-4'T- 1 0 ^mrm 

ik, 9t^^it-mri: ( I C P ) {CJ: 0 L i M^^lisbfc, 

zixiz J; *} , ^mmnmi mt& ttztz^. l i t&^m 

e 1 ^MZMIX 0.87 1 /K L i iT-jll^MX-C'ii 0 . 

1 2^;t)/jM^,0. 1 9 (Lic7)|JJig|ilXf(iO.SOt ' 
.11) tX<7.)mMX'$)-^fz, 

[ 0 0 6 4 ] H 5 J: 0 . ®t!l-wW) 10 0 L st 

^M^a^^n 0 0%SrJ%^Uv:m§.lCS-g.lfc 

X-c^) c !IIftfS^.5g3|5ct'.)#:;>;:fi c 1 „ , , >: ii'l vlil c 1 ,„ i „ t O 

mtm (c i«3x-c loin) /c i,i„^^M>i.>:. -e 

c7:>fi{i0.0 2i:/h$V^. ^Z::, L i c. ^Me OjCTJcWi 

^,?e?!<iCi^)f!:'lv(ic 2„i„ icogJrfb^ ( c 2„oi - c 2„i„) 
/c 2„i„i 0.0 1 1216 J:0> L io.sMe 

Ojfio awts^^jgiit a 1 \,zmt c ipnits^jgic c 1 m\ 

^<^M-:y-<m ( c 1 /'a 1 . L i 0. 2IVI e 02c7)aW 

-te^ JEiC a 2 {Cihf^-|> c WtS^SEJjC c 2 cTJl'lJ^Oi&Wvffi 

( c 2 / a 2 )„i„ i: (Z)m.h 0 . 1 (nmmmzh^, 
[00 653 {ycMim ) iE^?i5-!fwafc Lx&mm i a 

mm. L-Tt , El s (cjtiiiCT 1 crmfmm Lfzm-^<7) c w 

^.^glife (c,/a) COSg^t^^Fl-, S^^, Hi OfcJtlPxf*"! 

2 c^.mm ^tm t /v:*s^<7) c mm^f-mmi^mtt . m i 

1 iZ a tfl<iT-y^ictC:W-^--& c «lfS7-^iC ( c / a ) (7)^ 

[0066] jE®W5»fc Lxitmm \mf2<r>m 

a. f:>i,^*>t^^-c3 o^)-&mf:a, w-^ 20 ^ic^T)i^m 

[006 7] h%m^b i-x AitMiat- 9 3m4% , m 

m&m^\ ms3 0jx(r)mm<7)mmizm^Ltz. lEfm 
miiru^mx'smfS.mi-. ss?e^-i^-y hmmLtztk 
1 5 0 r.-c- 5 o#f3ms5£^* L. fz , ^Mf«ij 4 .k mmiz l x 

m^?Ltt^K'jrnb'l.>M-t:'N°^-^7 1 ^/MTIEtS 
7 2i:.tli7 3^fi)iL. ^^i^?^Mi«tcJSlHlL, 

5M<o^?iiife7 4tcifAL.:^c, nmn^^iri ei±mm^7 
4 (ciESfisi^ 7 7 7 5 t , Mmmz 

Ji 1 mol lTjL i P Fg 1 'J </ V)VOyx.^\^>-:^~A<^- 

s: ffiffl L . 7 4 mz^m Liz, ^im^mmi^z 



]R #{tT ^J|(?lJ 4 i: Pltf conlfS 1 4 m\ .^$50 mnicT) 
1 4 0 0 m Ah ^-RomUmm^ 5r ft^i^ L?t: , nMit 1 

4 0 0 ni A TM . 2 V iT'J€m?!iT'y£mf^. 4 . 2 V T 
3B#fS.fEmi±3'cmL, 14 00m AT' 2.7 V '^X'im. 

-i-h7thm.i%m^^')'-i'&v'riVK 1400 mA-c-4 . 2 

V i-C-5u^L., c:i-L*m?l!i!^fli73 1 0 O^^^E^L/;; 
*mkL-C, lE^^lROffiLTl . 2->--;< h-^v-x^ 
ytt't'l 0'J^^B^75t^M^^ ^7t^^-5j-W?£ ( I CP) {ZX 
OL ifi:SrjR4^/t. $'otC. 1 4 00mAf2.7V i 

miL, citsrm^ftoi 0 o%^m%Lfz^mt 
LT. lEfiss-ixoaitr 1. 2-i^^h=»f>'x.^>'4i-c 

1 o >frBi-^v?'f^\ m^M'h-wA ( I c p ) t-ct >5 L i 

h-, Mkm 1 ^jWfiTii L i e 1 ^;i.-(c*t LX 0 . 

.89 ^ ;K L i <^mmM.y^X'\t o . 1 1 ^e/i- ) o . 

2 2 ( L i mm.m.xx'\iQ . i 8^;l ) t.x<^:>vmkx'h 

0, $ f:^lz, L i ;5){M e 1 ^MzMLX 0 . 3 0^;KL 
i coMIJ:Xt-(SO . 7 0 ^ ;W J; 0 ^:7v:'Jlli 
j!)'21tllC^>l3(IL7t:, tmm2<r>mAX'i:iL i ;^»'Me 1 ^: 
;WC)lr^j- LT 0.90 -t /L- ( L i (JOBfiiSSfiXTIi 0 . 1 0 ^: 
JV-) ij^h 0.23 (Li OM^iSXT'tl 0.77 ^r/t ) S 
X'<rmMXh'>tz, 

[0 0 68] msmj^mi oio, m^as^icoi 00% 

m^z-s.htx<r)om\^-i-'jm.(r)r%:kmc 1 i^/j^fi 

C l,i„i:03Sft¥(c l.„,-C I„in)/'C l„in*'. 

0.0 3 9— 0. 0 50 i:::;*:^^^. t.fZ.. Lio.sMeOj 

i7)cfWS^.?gI5CC'^Ja^iic 2„,x>, Li„.2lVle02<7jc 
lsll1^7-.®mc7)&/H£c 2„i„ i:c7J^«(c 2„a, - c 2 
»i„)/c 2,„jni>0.04 0~0. 0 58i::^^l\ 09 
at^ia 1 1 J; 0 . L i 0. 5 M e Oj C7) al4t&^^lc a 1 {C 
m-'^ clW^^y^ftc 1 c7)|'(J#^>a:^fi ( c 1 / a 1 ) 
.^.x b , L i 0. 2 M e OsOa WltS?-5E^ a 2 VZ^-^'h c 
W^&^^Sfitc 2C0S'f^C7)#/Mi ( c 2/'a 2)„i„ kcOH 
^0.2 0^0. 27i:::';:#<'\ 
[00691 5 ) IE»Wh LT:^ 1 ifihms 

mtLX^^'jy 'yif€=i->)y'y^m&itX'8S : 7 : 5 
k =5r I. i (cff a . h \ M«T- 3 0 ^Wmk. W.^2 

[0070] %mm^t L-c.AjtM#ssr 9 sMMx. m 
mmt vx ^ V y v-ft v^'y^i *a%iiiii!i Ltz-^ 
m^m^K m^sQjucomrscommi'zm^Lfz, .iEmM 
muruzmx-smmmt. ss^^x--Ky hmmttzm 

1 5 o'cx59mM;^^mifz, mmmAtmmizix . 

!S^?L14'-Klirah°uy^-fe/>"^-rJ'7 1 Sr^LTIEIB 
7 2tm®7 3^miL. CilSriiBim^CCjiHIL, r./i 

5 m<DWiSim 7 4 (^f$A tfz ., fifiiSa^ 7 6 ti^ffiffi 7 
4(C, IEffi4i^^7 7(±«mi^M7 5t?l?Ji|Lf^. 
(Cfilmol <7JL i PFs a: 1 'J -y hyUOXf-U^-iz^-^lf 
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tax 0 jttt'CIIS£W4 t R^iOilS 1 4 mm. ^5 5 Onrai 

CO 1 4 0 0 ni A h mm<^)F]mmmm^ im ttz. mma 

14 0 0 m At'4 . 2 V sfe T'^mfST'^^f^- . 4.2V 
t- 3 H§ttl7i!«Effi^^ t . 1 4 0 0 m A-r- 2 . 7 V t TJk 
«-r^3EjKmSr511l*i0iSL . 5Ill@«OS!cm5?fl:5rai 
C77<Lfv:. -y-f ^/^»fnii5 [!i]Si')ifets:#S*: 10 0% 
i: L T 7 0%c7)!§ftC3iL;^-H§<7)+»-^ 'UOIlllj^rsJsl^^/:: 

frt:BIIL-C{A.1400mA-<:'4, 2V t.TmMMX'^'^m. 
4.2V T' 3 H$^^)±-C'3(E^ L . 1km.Mnzm LXii 



2 8 0 m A T-2 . 7 V ^-cyxm-f 0 - 2 C]Km>: 4 2 0 
0mA-f2.7V tX'Ik-mthSCHm^^iX^'i'i'n 

v>, 0. 2c mmzinf^ms.^ i o 0%^; lt 3cj5( 

m(cijttS^SJt^%T-«ltiS:^^L^w. -i/w. jfii?£m 
ii^ll^rC ii , 2 S 0 0 m Aff)i^WikTy€t^ f^'^ (tT'ciS-^ 
lclliJivrs^M£OfiJ-^*-%T^l iZTjkl ti. mMLWS^ 
T'{il4 0 0inAT-4.2V tT^^^mXlftWk , 4. 

1 tC7j\ it o 
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